A cubic-tetragonal-trigonal sequence of phase transitions in the relaxor ferroelectric Na& &~Bi &~& Ti03 (NBT) has been studied by Brillouin scattering. Pronounced anomalies for both the hypersonic velocity and damping have been found that peak just between two phase transitions in contrast to the ordinary well-known behavior with anomalies in the vicinity of every transition point. The fact that these anomalies are centered in the intertransition region and extend beyond both transitions is attributed to the fluctuations of two coupled order parameters associated with disorder in the Na-and Bi-cation distribution in a manner characteristic of relaxor ferroelectrics. Such a phenomenon seems to be typical of relaxor materials and to be the basis of the difFuse phase-transition dynamics.
did not improve the situation radically. Fig. 3 .
The next transition which is nominally at T, 2=610 K (Ref. 12) is to a trigonal phase. The trigonal structure is not a subgroup of the tetragonal structure, but its distortion corresponds to an irreducible representation at the R point of the cubic phase Brillouin zone. The temperature given as T, z in older publications is 593 K, which is shown as the limit of the tetragonal phase in Fig. 3 and which is the point of onset of phase coexistence in heating runs. There is a sharp cusp at 640 K in the M-point neutron re6ection intensity in heating runs, which signals the completion of the phase transition.
All our Brillouin-scattering measurements were carried out during heating runs. Fig. 2(c) to the neutron M-point reflection intensity in Fig. 3 . The comparison of linewidth with permittivity in Fig. 4 shows that the peak values are not far apart, but the linewidth peak is an order of magnitude broader and so it cannot reasonably be attributed to the transition at T,2. To explain these broad anomalies, we employ comparisons with other systems as described in Sec. IV. In the present work we followed the behavior of the background in the Brillouin spectra which consist of the scattered light transmitted through an interference filter of 1-A half-width together with the Brillouin components. This background corresponds to the peak intensity of the central component if there is only one broad central peak as suggested by the Raman spectra. ' Figure 2(c) shows three special features of this background. The major feature is the broad background peak, which is qualitatively similar to the broad linewidth peak in Fig. 2(b) and the broad Brillouin shift dip in Fig. 2(a) . The second feature is the background increase when approaching T,2 from below and T, & from above, which is comparable to the evolution of both the central peak in Raman scattering ' and overdamped soft modes detected in neutron scattering. ' However, these effects are small in comparison with the dominant anomaly in low-frequency light scattering between T"and T,2. The third feature is the "sloping mesa" between 593 and 640 K which corresponds nearly to the tetragonal and trigonal phase coexistence region. The discontinuities characterizing this feature are not seen in the acoustic anomalies in Figs. 2(a) and 2(b).
IV. DISCUSSION OF NBT IN RELATION TO OTHER SYSTEMS
The shaded region in Fig. 3 shows the coexistence range of the R-and M-point superlattice reAections, which corresponds to the trigonal and tetragonal phases. Although the neutron measurements can separate information from different points in the Brillouin zone so superlattice structures of different types (M and R) were studied independently' (Fig. 3) , the light-scattering spectra show an integral response.
We have found an obvious correlation of the neutronscattering intensity' with our Brillouin background intensity and the central peak in Raman scattering ' 
